Development of a transformation and gene reporter system for group II, non-proteolytic Clostridium botulinum type B strains.
Non-proteolytic, Group II strains of Clostridium botulinum are of particular concern to the food industry because of their ability to survive and grow in REPFEDs (refrigerated processed foods of extended durability). Their analysis would benefit from the availability of a gene transfer system. In the present study we have been able, for the first time, to demonstrate transformation in a representative Group II strain, ATCC 25765. Initial attempts to transform ATCC 25765 with existing clostridial cloning vectors (pMTL540E and pMTL500E) were, however, prevented by a restriction barrier. Through a combination of classical and molecular approaches we were able to show that strain ATCC 25765 possesses a restriction endonuclease (Cbol) and a methylase activity (M. Cbol) which have the same specificity as Mspl and M.Mspl, respectively. Cbol cleaves the palindrome 5'-CCGG-3' to generate a 3'-GC sticky end, whilst M.Cbol specifically methylates the external C residue. An E. coli host was generated which expressed a Bacillus subtilis methylase enzyme (M.BsuF1) with equivalent specificity to M.Cbol. Plasmids (pMTL540E and pMTL500E) prepared in this strain were subsequently shown to be capable of transforming ATCC 25765. The highest frequencies (0.8 X 10(4) transformants per microg of DNA) were obtained when cells were cultivated in media supplemented with 1% (w/v) glycine, and when the electroporation was undertaken at 10 kV/cm, 25 microF and at 400 ohms. Having developed an effective transformation procedure, we went on to construct reporter cassettes based on the Thermanaerobacterium sulfurigenes lacZ and the Vibrio fischeri luxAB genes. Using the former, and promoter regions isolated from the botulinum toxin genes, we have obtained preliminary evidence that reporter genes may be used to evaluate the physiological factors that affect toxin production in the food environment.